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(54) THIN FILM EL ELEMENT AND ITS DRIVING METHOD 



(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain 
luminescence at high luminous efficiency at low 
driving voltage, self-luminescent and excellent 
in visual confirmation and use it stably for a 
long time by mainly using a compound having a 
pentaphenyl amine part and crphenylstilbene 
part asymmetrically in a hole transport 
material being using in a luminescent 
functional layer installed between a hole 
injection electrode and an electron injection 
electrode on a transparent board. 
SOLUTION: A compound represented by the 
formula (R1-R3 show hydrogen atom, an alkyl 
group, or alkoxy group) is used in a hole 
transport material of a thin film EL element. For example, 
[4-(2,2-diphyenylvinyl)phenyl] [4-(diphenylamino)phenyl]phenyl amine, and 
[4;(2,2-diphenylvinyl)phenyl] (4-t- butylphenyl) {4-[(4-t-bytylphenyl)phenyl 
amino]phenyl} amine are preferable. In pulse drive corresponding to drive with a 
passive matrix panel, low driving voltage and high efficiency are obtained, and stable 
use for a long time is ensured. 
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Claim 23. A thin film EL element, comprising a hole injection electrode and an electron 

injection electrode on a transparent board, and a luminescent functional layer installed at least 
between the hole injection electrode and the electron injection electrode, characterized in that 
the electron injection electrode has a laminated structure of a metal lithium super thin film and 
an aluminum film. 

Claim 24. The thin film EL element according to claim 23, wherein the metal hthium 

super thin film has thickness from 5 A to 25 A. 

Claim 33. A thin film EL element, comprising a hole injection electrode and an electron 

injection electrode on a transparent board, and a luminescent functional layer installed at least 
between the hole injection electrode and the electron injection electrode, characterized in that 
the luminescent functional layer comprises a laminated structure of at least a hole transport 
luminescent layer and an electron transport layer comprising at least Buckminster Fullerene 



C60 or C70. 

Claim 34. A thin film EL element, comprising a hole injection electrode and an electron 

injection electrode on a transparent board, and a luminescent functional layer installed at least 
between the hole injection electrode and the electron injection electrode, characterized in that 
the luminescent functional layer comprises a laminated structure of a hole transport 
kiminescent layer comprising at least Buckminster Fullerene C60 or C70, a luminescent layer 
and an electron transport layer comprising Buckminster Fullerene C60 or C70. 

[0072-0074] 

j^p ^ -^Q Tne luminescent functional layer generally means a layer involved in a process in 

which luminescence is produced by holes and electrons injected from both of the electrodes. As 
generally known in the art, the luminescent functional layer has a laminated structure of a hole 
transport layer and an electron transport luminescent layer or a laminated structure of a hole 
transport layer , a luminescent layer and an electron transport layer, or a laminated structure 
of a hole injection layer and an electron injection layer. 



Generally, either of an electron injection electrode or a hole injection electrode should 
'be transparent so that luminescence is taken out by installing a transparent electrode on a 
transparent board. However, luminescence can be taken out by forming film on an opaque 
board such as a silicon board and forming a transparent electrode as a upper electrode. 
Commonly, transparent ITO film is frequently used as a hole injection electrode. An Alloy of a 
metal having low work function and low electron injection barrier and a metal having relatively 
high work function and being stable, such as MgAg alloy or AlLi alloy, is frequently used as an 
electron injection electrode (as suggested by Tang et aL). The electron injection electrode may 
be a laminated structure of a layer substantially involved in injection of electrons into a 
luminescent function layer and a layer having electrical conductivity as an electrode. In 
general, an electron injection electrode having a laminated structure of a LiFor ^LiO layer 
having thickness of several A and an aluminum layer is used. In this case, luminescent 
efficiency improves as compared to the case where only an aluminum layer is used. 

ITO film is frequently formed by sputtering, electron beam vapor deposition or ion 
plating. The thickness of the ITO film is frequently more than 100 nm. As an electron 
injection electrode of the present invention, a laminated electrode produced by forming a thin 
layer of LiF film or AI2O3 film and forming a relatively thick Al film thereon may also be used. 
An electrode produced by forming a relatively thick Al film on a super thin film of metal Li is 
preferred. 

[0093H0097] 

The characteristic of the invention according to claim 33 is that the luminescent 
functional layer has a laminated structure of a hole transport luminescent layer and an electron 
transport layer, and the electron transport layer comprises Buckminster Fullerene C60 or C70. 
Buckminster Fullerene is known to exhibit extremely high hole mobility and electron mobility. 
The present inventors found that an EL fluorescent element being heat resistant, reliable, 
long-lived and highly effective can be obtained by using an evaporated film of Buckminster 
Fullerene as an electron transport layer, and combining it with a luminescent hole transport 
layer thereby forming a luminescent function layer having laminated structure. 



The characteristic of the invention according to claim 34 is that the luminescent 
functional layer has a laminated structure of a hole transport layer consisting of an evaporated 
film of Buckminster Fullerene C60 or C70, a luminescent layer and an electron transport layer 
consisting of an evaporated film of Buckminster Fullerene C60 or C70. The present inventors 
found that an EL fluorescent element being heat resistant, reliable, long-lived and highly 
effective can be obtained by sandwiching a thin film luminescent layer in between evaporated 
films of Buckminster Fullerene thereby forming a luminescent function layer having laminated 
structure. 

[0123] and [0170]-[017l] 

In Examples 1, a laminated electron injection electrode is produced by forming Li layer 
having thickness of about lnm at a deposition rate of about O.lnm/s, then forming Al layer 
having thickness of about lOOnm at a deposition rate of about 1. 5 nm. In Example 15, as a 
transparent board on which an electron injection electrode is formed, a commercially available 
glass board with ITO is used. As an electron transport layer, Buckminster Fullerene C60 and 
tris-(8-quinolinolato) aluminum are co-deposited to form a layer having thickness of about 80 
nm. 
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ffi, **«h6JB. m^&Affia<7)l«le«JiLTffSfiJtU 

te#«$-frrffi^-&4*i^«fc y«-Bfca«&*r«iitR/i< 

[0 00 7] iSB^Sts^ LTIi-8Slz=:-->^i 7 3 
7^^7^it5A<l£< ffll*f>;h/Cl*4. ffiJfl* 0. 7 

- 1 . 1 mmes7b<3i)s^fiaoiaiS^b»L>^-rt>o 

[0 0 0 8] IETL;iASffit LTi* I TO(DX/\ a ^ 

K«0)aw«a*<fflL^6*i4. Bfflije^it $4x4 v- 
hUS?X*>X*4:Rra3t;aia*A^6atS**L43&<. *f 



B§l*t>*i4::i:j&<*l\, 
[0 0 0 9] *3t«HgJB(±ffl^C7)«fiB/»<aH*tirLx4 

BLfc«filttfSl£< ffll^*iTl*4o CCT*IE?Lf£ii£Ji 

.-3»»ftjE?Ltiia*r« n , n * -ex o- 

* ^)iy x ~ ;U) - N. N ' -y7i-J^>yy>, 
N. N ' -ex -N, N * -v^x^ 
;u^<>vv>. ft if) *Kffi3K*lc«fcy»+nmBWiz 

* y »+ n m(DK«|-^fifr4o 

[0010] -«lc«T-tjEfl.)b<W«*L**r4»» 
£56#B£0¥A,"Cfl*4A^ C0)SP»/)<iE?LaAaffifc4 
LWiffl^;$A«ao5fii»lrfc4(tlflg#lZ c fe-3r^J«L 
fcX*-> h>/)<^^;§Li7t;KlWlTt^ 0 CO) 
?l^£f»it-f 4 T*fe£ft4S«<0*Stt!Ea>»$ 

it> « : faA*a«»=i*«?-»aHs»it4«fi!t*<ie:^ 
T?fe4o h'JX (8-^ygy^h) t;us-0ai4^ 
fea)**i4<D«^-iiia»«r*fty, ^rt/i^m^igj&ji 

a)a»A<a^«jaJi^Lrta«ELri^4tia)i:#^t>ti 
»fc # i+i?a<. **«te^»4.-r4jEfl.tma«te*JS5 

[001 1 ] m^iiAmaiiT a n g ^commLtzM g 

AgS*ft4lMiA I L i£$ft<b\ tt^BliaAMSO 
T-aA»B0>«L^«fcltttMtt*l!ia*<**<S3e<s: 
ft«£<D£#A<^6*i4;:fcjb«£t\, 

[001 2] &tzz(o& a^i^s^ h y ^x^icgfia 

LT, l»J««:fCjfe*Lr*3ftaF1i-4xtf*a4*3fe*^lc 

•£\ 0Hx.tfflE4 8 0H^x||t6 4 OUStCDV h y 

T\ »B»l$II=l«l=*»Lr*«Sl*4B«lS*7L4i:. 

€-li«<7)**B#B{|l4i /4 8 0 y. «ittf/<*JKD 

I*. S-iS*<7)||R5a)*5t!!Sffitt4 8 0fgT*4 8 00 0* 
>T"* ^ T**5te * 1±^X(^ S t^ Z t left 4o 
[0 0 1 3] 

l&Wtfm&L* ?tirZ>&Ml :o)J:5i:Tangb 
fl)«3RlZcfc4«tt»MILfcWlia<7)*^«fiK*fflLV « 
izJEftMiatTfii: It h U7i-;i,7 = >2i»Jtfi 

g A g*<Dtt*BB»A<«<«^-aA»ea)«t^BfcH: 
»Mtt*B8»A<*# <fi£ftftHtO)*ft*fflL^4*l= 
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[0 0 1 4] L^L&A<&C*i*-e-»fz«/£<ffll^ 
httfcN, N ' -tfX (3->f Jb7i — N , 

N' -y^i-j^Vvy^^MJ^i-Jl,?^ 

N, N' - V ? i - ; U K > v v > ^ »tta*0)fc«) 

U if *It£*>M£T U SE®]@ffiCDax h*<±p.^&te s 
[0 0 1 5] 




R3 

[0018] (St^RI. R2, R3li|H]--etI^o 

Ti>Tt£<. tKSBS^. 7;u*;ug. $fci*7;i/a + 
vISSf) ^E&*;K4fc*tor**C££ft«£-r 

[0 0 1 9] ^fc*H0)IS3RlS2a)*B^(O5»||gE LfftT 

- (2, 2-v7i-^t-J[.) ^x-;U] [4- (v 

[0 0 2 0] *fc*K<7)»*3l 3a)*?Ba)SljlSE LIR^ 

ii, r*«i i=E«a)-ttat?Eiais*L4<b*tt/i< [4 

- (2. 2-v7i-;i,t-^) Z?x-)i,] (4- t - 

^^;u^x-;u) {4- [ (4- t -;fj^i-jn 

[0 0 2 1 ] ^tr*^I(Dlg*ll4CD^0^CD> : SfllE Ll^f 



y. a&*LM4«so)*t«$ffl^**3^rfflt^4c tic* 
y, fc^LN(4^^:cD«#4^4$^<D)i«/STffli>^)^<tir 

*y. S5J»*rft#ft/d:***SiattJ*4Ci:*llUiL 
[0 0 16] *i*WI^(4, #<Ba>«#Ig1 (D^B^COSJflg 

t. tt,mrEjE?LaA«ai:*^aA««ta)m 

T. mE**«ttJiT?fflL^ti4jEfl.||liJi*r«*<*i: L 
TTE-BS5C 

[0 0 1 7 ] 

[ft 5] 




(4, tH#if 1 I^E«cO~9S5tT*Eai$ti^ft^«3A< [4 

- (2. 2 - v7x— ;utf— ;u) ? x - ;u] ( 4 - > h 
*v?x-;u) {4- [ (4 h^v^ x - ;u) 7?x 
-^75/] 7i-M 7*^V3bZZt£ft»t+Z> 
SiELift'fe^c 

[0 0 2 2] */=*SI<7)IS*Ifl5a)f6^a)»l!SE L*^- 

i4, imm 1 i=E«a)-«ar*Eaia?*i*ftd«5A< [4 

- (2, 2-v7i-ji/t-;b) ^x-;u] ( 2 h 

(4- [ (2 h^i>^x-;u) ^x 

[0 0 2 3] tZtz*M<Dmm%6<D§£BJi<DmmE 
(4. l=EKO)-»sCT?EaS*L*fc*l!!i35< [4 

- (2. 2 - v?x -;uf-;u) ^x (2. 3 - 

h*v7i-JH |4- [ (2. 3-?> h*S/7 

x-;u) 7x - s J ] :?x ~;u] T = >T?fc^c<t 
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[0024] titz^mnrnxmy <D§£BM<DmmE Lm* 

< it 1 15 E 2E n ;± A MfiL 1 a A ® « <t 00 ffl 1 1 tSt if * 

*ifc*«»i6iifc«*-r«»BiEL*^-cftor. mite 

Ra Ra 



[0 0 2 5] 

Hb6] 




[0 0 2 6] (3t*R1. R2, R 3fip]-T*tJifeo 

[0027] &tz*m<D«#T&eo)nwo)mmmKEL 
m+iz. »*Ji7icEiE(o-»a-eEai**ift^b**/»< 

{4- [4- (2, 2 - v^x ~^t'-;U) 7iljH 

USE L*^-Cfc6 0 
[0 0 2 8] ^f-^f|C0lg^Il9C0^B^(7)^fliE L 

i*. w*a7izE«<D-«a-cE2**i«fcftiiB3&< {4 

- [4- (2. 2-^7i-;i,t-^) ?i-;H ?x 

tfX ( 2 . 3 - v / h^-v^x 7^t'fe 
[0 0 2 9] *fc*H0)»*ai 0<0*BHa>»KE LJR 

(4- [4- (2, 2 -v7i-Jbt~ib) ?x — JU] 
^i-iH V (2H-^>V" [d] 1, 

[0 0 3 0] £tz*m<Dffi*l% 1 1 (7)f£BE(7>;WfllE Lift 

!S*il7 l=E«(D-«sfCEiai*tL4fc*«j3b< 
(4- [4- (2, 2- v7i -;nf-;u) ^x 

^x-;H ex (4 - t -^fii,7i y s >-<?$> 

4 t*»IKE L*^?ft-&. 
[0 0 3 1 ] ^fc*H0)iS*ia 1 2<DSSE(&»IKE L* 



Tl*. »*3S7 lzE«0)-«5C-eEi4**i4ft*«iA< 
(4- [4- (2. 2 - v^x -;ue-;u) - 2 ^ 
^7i-;H - 3 ->^;u^x -;u) tfX 

[0 0 3 2] *yt*K<7)Ig3RJl 1 3 0)36B^<Z)SfllSE L* 
M*3S1 T^b 1 2CDlNTtL^(0^7 , c^Ji^\ 

J*£#*K MoTftEIE*l*ifoat»/><£±: LTifflEIE?L«i3£ 
[0 0 3 3] *f=*BB0)IB*JS 1 4 0*eH(D5»)ISE L* 

[0034] &tz*m<Dm#mi s<D§£BM<r>mmELm 

Tl*. HXttl 3lzE«E<Da^»iStt««)B/)<. itL 
Th'JX (4->f;^8-4yjy7h) t;us~0 
Act y&4CtS»a^:t5»RE L^tfe^o 
[0 0 3 5] *fc#HB<&Ig3Ria 1 6(D5£BJ)(DmmE Li 

& < 1 1 ffi EE TLa Alffi fc ;± A®*1 <!: CD rai- IS if 

E*ft«ttJi-Cfflt^6tL*jEfl.llliJI»»A«. 'J>fc< £=t 

[0 0 3 6] 
[it 7] 
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[0 0 3 7] R2x R3 t R4, R5(i|5] 

R5li7Km/^^. i^T^U^S. ISfc&TWL^^v®. 




R 2 

[0 0 3 9] (it+R1. R2, R3, R4(£[h]-- X^ 

mteix^xt&< . ?mJ^T. 1S^r;u^;us. 

BtitE Ub7) n^>2?LfftiiMW4<i:Bt]fS Hb . 

8 ) x-mzti&iE KmmmcD ia-t n & y =l ^ * > \t # 
t- > v ^ vuco^ i^ie ?Liiis»*4 ££*rr £ c t <t 

[0 0 4 0] *fc*«^K*« 1 7 (DSBJJCDSIKE Li 
^■fi. R*fl1 Slztm<D Ub7) T?Sl£;K6IE?L$|j& 
*f#4A<, N , N' -t'X (4* -y7i"ib7 £ / - 4 
- tf 7x ~ 'J ;u) — N , N ' - v7i-^>vv>t? 

[0 04 1 ] £f~*&|CDi§3Rlf 1 8CD^B^^%filE Li 
^■1*, »*IH 6*fcfi1 7[C&!f£ (<b8) TsmZtl 
"43ETLIftai*!'f43Ei^4 -N. N-v7i-;i/7S-/ - a - 

[0 0 4 2] *fc*Ka)li3RS 1 9(D^S^CDiSfllE L* 

^li, lisRigi 6^?>1 soi^ftAMcfcits (4b 7) 
r-a^ti^IE?Lllfj^«*'4<h, ME Ub8) vmzti&iE 

fl.mi36*r ft© l x r *i cfc y t, -f * > <b ^ > •> -v ;u<& is i * 

;u) T S y -Qf-7i-;^fM>rfc-5l(!: £?#a 



[0043] ztz*m(Dmxm2 o(D#w(DnmELm 

Tit. K*ai 6fr£>1 9(DL^-rtLA^ICfEtJcCD^7 , c^ 

3E?uia»»Tf «ia s #t « z t &m t r m e l m 

[0 0 4 4] ^fc*g|C0li*Il2 1 ^6^(7)ilE Li 

Tit. mmw2 0[ztm<Dn*ffi&i±§£?ttmtfs ±tL 

[0 0 4 5] ^fc*SB0)H*IS2 2(DM0)1I£ Li 

t h'jx (4-/^;u-8-^y 'jy^ h) t;us - o 

[0 0 4 6] *fc*BSO)Ig3Rll2 3 0)*^<7)s»ISE L»" 
< £ t ftj IBjE ?L;iAli £ i^iiAlg £ CO H |r IS ft 

&ttfc**«iiEJii:«*r4siKE Lm+vb-DX. n 
Ra)fsntii& -e fc4:<h $«a <t -r «»r e l mtx $> 

[0 0 4 7] £ /=*SSO)K*II 2 4 CD^B^CDjWflg E L| 

Tit. w*ii2 aizffiKo^jKu^^AiaaHgwis/f 

TT?fc«Ci:*»#ai:-r'*»IKEL*Trft*, 
[0 0 4 8] *tz*ffi(DmmM2 5(DnBJ\<DmmELm 

Tit. mBmm±izjETi)ixmmtmT}ixmmt . & 

U<tt m<BIE?L;i AS« <t AtS tOfAizStif 

ffit^iiASfi^, 7i-;t,'jf ^ AiWfll <h T ;u H - 0 
ABla)»li«airfe4Zi:S»atr*»KE LMTX 

[0049] *-fc*iH<Di»*« 2 6 onmomm els 

Th'JX (8-+/V'/5» T^S-^A^f-li-J-O 

rw** y >s * ^ t s«a t -r 4 »bi e l *^ -c ft * . 



(10) WgB2 0 0 1 -6 8 7 8 



[0 0 5 0] £/r*gI<7)Si#ll2 7 (Df£W<Dm%E Li 
Mtf. '>tt< i:tiE?LISiiil±lca^ffflillti**/i*fI 

[0 0 5 1 ] £fc*BB0)E§3Rll2 8(D^B^C0^BgE Li 
H*«J«W2£tt«LT'hS < . Mo, Sfiffilcgfi^iai 

flgJiD2<z)i/2ia±r*fcy, iow2iaT-cfcy, e. . 
o. flUfEwi £ d i cofcbwi /d i *><i om_tT*fcy. 

££«at*-4»BtE l 

[0 0 5 2] ^/c*H0)iS*3S2 9 05*B^0)5»1ISE L* 

[0 0 5 3] ^fc*gg(7)IS*Il3 O^^B^^IIE Li 
T/Jv$<. I?, SffiffilcSiS^fS)lc;HISLycDflSPi:Ci 

ai0^o¥^Di *A««6iia)ii>iso2a)i /2Ja± 
r*fcy, a-3W2J5iT-efty. to, mcwi i to 
Jtwi /d i a<i oiu±-e**ct tw«t-<-4»«E 

[0 0 5 4] *fc*giOlS*«3 1 0)f§B^(D5»||SE L* 
Il#rg2 8^3 0(Dl^*iAMzEK(D*|Sffig( 

mm (D^tXt*f>vt;^, **««BIBT*ffli^6ti 
£ IE fL*ia»8© -f * > ft tK-t > v v ;u <h ittfc L r , ^ 

7X0. 4eV^b7YtX0. 2 e V <7) ?q gj I C & £ Z 

[0 0 5 5] *fc*BBOlB3R^ 3 2(0*8^05*111 E L* 
aWS«±fiIEft&A«a£m^aASa£. * 
S<tt mJEIE ?L;± A«a <!: ;S Attl t (D m \z IS rt 

6tifc*««iifi»itt*-r«»iiiEL*^.-cft-3r. in 

E*#«ftli/><'>fc < <t S ^^-77-^ 

C60*fcttC70t**-r4jEft»a»t, ®TfiSj&f±5S3fc 

■to)Wii«*e«t?cfc6f»«t-r*»BiE L^^r. 

[0 0 5 6] *fc*B!0)!S*«3 3COS6BB(7)»||gE L« 



-r * m=Fm&m t <d mm m m $ * t c t $ t$a t ? « » 

USE Lt^CS^o 
[0 0 5 7] £7c*Si0)ig3fcIf 3 4(0%B^OiiE Li 

iFf*. ®^Sffi±l~:E?iaAffia£®T-;±A®a<t, 'J> 
6*ifc*ft«fi»4:t*r*»IIBE LJBMfcot, flu 
^C60*fcttC70***-r*jETLItiSl_llfc, 383fc»£, /< 

[0 0 5 8] ^tz^m<Dm^lM3 SCO^B^CDjWfllE Li 
^1*, 30^^tJ5±I^IE : FL;±Ama<h:®^;iAma<h > 

^tiBuEiE^uiAmaira^aAaatcDPBiicisit 

[0 0 5 9] *fc*BB<D!S^Ig3 6(0*BH(DaHlgE L3ft 

ttffiffiiEftaAma^m^aAaaitcDPaizgsit 

E*ftflMEH/><. '>tt< fctiEfl.Hatt**lli: % 'J>fc 

»B«fiESdt;z t *»«4:-r45»KE L*^-cfc4. 

[0 0 6 0] *fr*gI(Dlg*Il3 7<D3£BM<DmmE LM 
Tit, aB^£S±|ZjE?L;iA«a<tm^;±Amat. 

&< <t twEiEftaAaa^iB^aAaa^coPBiicgsit 

Eft%ttfiEfl3b<« < <h t tt¥«l#*«-e 1 75 IU±(7) 

*«*y ->^>t*t;jEfl.iia«fc. «^«ait**ii 

o 

[0 0 6 1 ] ^fc*gaO)SI*Il3 8<7)*B^(OaHlgE 

^l*. tt*B3 7l=E«0)*«7K , J->5>t#t;jEB.II 
§Pi:tfh^CD^(0¥^Dl ***teli(0I|gBD2(0 1 / 

2ia±-c*y.. aow2jaTT?*y. mo. stiEwi t 
d i coitwi /dum oia±"Cfc4ct$4#at-r4 

[0062] &tz*m(Dm*iM3 9<Dm%(DmmELm 
Tit. mwmwi±iziER}iAm&tn :: F-&Anmt. * 

fc< tt,JWEjE?LaA*a4:ftT-aAfia4:a)|BIIw|ft(+ 
E*5t«HEHA<. W<^t ) nl7^77^y'j3> 
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[0063] £tz*M<bt£#i&4 oomAommE tm 

^14. RX3I3 9i:E«fl)nfi7^U77^5/'Ja>l 

CD|g/5/)<5 0 n mia±2 5 0 n m HkTVfa & Z t 
[0 0 6 4] *fc*K<D!S*IS4 1 a>f£0£<7)$SlllE Lift 

fctifrEiEaaxmatw^aAMteoiHiicttit 

btLfc**««6Bfc**-r4»ME Lf^fcot, fit! 
E3S:ft«figliA«, ^ ^iE^Lfili^^^m^iwi^te^ 

*«i0)8l»**t*^, to, mE*?!fti&tta»JR 

PB^zs^izaASft*** uy^a) 1 oju±, 
[0065] *tz*M<Dm*m4 2<n§%BAommELm 

fc< <t tfl5teiE?LaAl:a<!:®^;iAfflffii:C0F B 1lzIftlt 
5feHi:(0W««ja^^ % So. IfflElETLtt&ttjgftJI 

PeW^^fC;iA£;ft6*-V 'J7ttfl)1/5 0ia±, 
1 0 » JSlT-e * « C * f»« -T 4 j»H e L -C ft 

[0 0 6 6] ^fc*fg(7)tS*ll4 3 0)^(DjllE 
^OSEK^jili. 52a^S«±lclEfL;iAma<t®^;iA 

MiSff^S^MiSttie%JS^a)|RJV«A$^. So, 

3t^l*}|::;iA£;H3*-v 'J7»^ K-e>y$4xfc« 
ft«**t*KD#^tt(D 1 / 1 0iU±, SOiSUlT-CftS 

[0 0 6 7] *fc*BS(7)IS*Ig4 4a>&BJ<7)j8AlE Lit 
T-a>B»»aii, Sa^Sfe±f3lE?L;$Am^ < !:«^;iA 

©MI=ttlt6*ifc*ft«llBBi:**1-4W«E 
5£ii;fi;£T&oT, TOE«ifc«flgff*<. *ft<fct«^ 
MiSI|j:jETL)iatt*ftll^a>nn«A«^. So. 



cts«att4»RE L*^-<DJE»^i-eft4o 

[0 0 6 8] *fc*«S0)IS*Ii4 50)*BB(DgSIISE L* 
^F-l*. !S*IB3 2. 3 5. 3 7. 3 8 ^tzlt 4 1 (7H^ 
*l*McE«<D«^«liStt**ll*<, i^Lth'JX (8 
-^^'J^M 7;U5^ASfcl**<&R»i*«fc yfc 
6:t*»«t«»«E Lgt^T?ft£ 0 

[0 0 6 9] *fc*gH0)IS*Il4 6(DM0SIE Lit 
^14, IS3RII3 2, 3 5, 3 7. 3 8 £ (4 4 1 0) L>*f 
*i*MzE«a)a^ttiSttf6*ISA<. i^Lth'JX (4 
-y 8 'J y ^ h) 7;^-0A«i:^^: 
££t*»£-*-£?SJ!lE Lf^ftS, 

[0 0 7 0] ^fc*Hco»*ia4 7(0^a^CD;WBlE LM 
^©■B^tt, IS*iS4 3(zfSiSc(Dm^lmillti^7tjl 

*feiifoR»*cfcy&4zt$»att«»«E 
^a)B»»a-eft4o 

[0 0 7 1 ] ^fc*J^C0=i^ll4 8(7)^8^(DjWfiiE LM 
±drLTh'JX ( 4 ->^;u-8-^y 'J / 5 h) 

[0 0 7 2] 

»RE L*^lZOtx-CSttWr4o *^IiELi^ 

14, iS0^Sfl5±!zlE?L;±A r lS^«^;iA®a<t. 

< <t t IE *l;£ A«a t m A®$ t ft b *it- 

a s if a) n a<«b s n t=«5g t? ft o fc y -r & 0 

[0073] **Wrcfcit4aiWfttRli. **^<Z)*a 
»he L*^$jBWFta*6ta)-eft*Ltfj:< , 

aaii. *oi:*»&^-^A<awc'fe6ie»si3&<fcy % a 
w*«±i3iaw«asKrtr«*$^»i=»yaj-rci: 

suffia^iswsai: Lr«**aaaiLTtfi^o 

"jEfl.aA«ai=i8W«: I TO (-f > v^Afg»<t«3) IS 
£mN£1?*)<£<. «*;*A«ai*T a n g& ajg* L 
fcMg A g^^fc^LN(4A I L i £&&<fc\ tt*a»/)< 

«< a^iAissicoigi^ia^ jt«wtt*Ba»A<*#< 
aA«afi**Mic«*«ffijB^(D«^a)aAfc*^r 



(12) 



ttffl 2001-6878 



&Hb 'J^^ABtT^S^^AIBiDWIlWit^a^aA 
[0 0 7 4] I T08Ifi-^C7)igB^ti^[p]±$-ttfc^LN|i 

fcy . *fcftjA^^^«*jep(DgMrii^a)affia?!)<fi- 
fcamatttttSfto) © tea) ® « & ffl i % § » 

te. L i FJII^a I 203Kt»»(^fiE'LfcaicA I HI 
£tb«MJ¥ <ff2/£-r£cfc 5 6»ita^ -^cotecDII* 

[0 0 7 5] *HUt3R« 1 CD§£BJ}\ztel*X % *<Dm®l* 

mRimmmt it, dbs) i^^^-^jt-ca^ti^ 

H+l::i*< o^MSLri^J: 5 4 <b« 

[0 0 7 6] *K»#a7<D56W-j3l*-t\ ^CD^Sflte 

fcy, ca)»*4&ffli^ci:iccfey, ffi*ofii^a)>fcff* 

[0 0 7 7] *mm*&lM 1 6C75^B^|Cfc^r/^-<7)Sai 
^>cfc5^ h'J7i-^7 = >4l»:ib^ ( !:, Ub8) 



fey. <t t 5^3iiiia) ie fimmmzm 
z t re* y . a*a>«^a)iEfL«iis»»-ei4A u# 

&&6 4,0)-efc3o ^I^^CDfttRT'tai^/ccfc^^, 

f&w\z& o rig®)mi±^s l < nm-r * c <t # njfig ^ & 
y. >B««*j»**<isi±'r-6fls, ««MiMb • s««<b£ 

i z *q 8 *i r l ^ * t £ j£ < ffl l n 6 z <h a* -e ^ -s o 

[0 0 7 8] *g|*B*S2 3(7)^B^|zfcLNT. -£CD^£|5 

Irt^AMirLt, #Jiy ^Ajg^jiietTJus- 
^Ajji^ £fgjft-£&g0mj#i::fcy , 

[0 0 7 9] *SI=S3fcll2 8^b3 1 <Df£BJilZ fcl^T „ 

[0 0 8 0] wCr*apffiJi<75»JJtip^S-r^i:ffiWia 
B2BU fiiti$E£a^-r<i>iS£-[z(£ N BSffi-r^S^PflKT) 

&fam<D tpmummmz mi* z>zt\z& y a»fetg«s 
y'h* < . jaoisairacDffifAA^^^tsfAcfc y t-f-^ic 

^^INtfttA^^m^o **W?d:tejA^(iiijmrBl2§ftf^/\ 0 

70^mX210/im. ilD^P0lgg^t^2 0//m. =3 ^ A 

6»KELK^a>*5t«1tl4 9VTP 1 A/cm2, 3 00 
00cd/m2tttlll (i^<Dlima?*^-}SJjtl^iK)6 

IS. ftlSIStt^^ 1 06Q c mia±T?l±SEISaEG)*» 

ia±A<*ISttaS^@ir^^-g>C <h ttty , '>^< i 

0 6Q c mlslT." L < it 1 05Q c mlilTT'fc^^g 

i*. i o3q c mjaTT'iiBsjszj^A^aes/i^^ix 

y > ^>^< i: t 1 03Q c mja±. i^L<li1 O* 
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mmf§iz. ±m%m<Dss*)i,(r)t%<£ K i o4-i o5q c 

[0 0 8 1 ] +SttWfltJl$«j«-r«*t*3Hi7tf , J ea- 

***>1*fci<Dfc£**l2;< flll*4 C ft 0 

[0 0 8 2] S*L <l**(ZM*><b7t^ >v*;UA< % 

[0 0 8 3] ZZT2ffi\*l?5fa<DVn&(7)mmt\t. &fc(D 
MftJjftlZmfcLtzVn&OldlfrZilh* feftlM££^£>^ 

5 CH3 SB TI £ (7) X $ <D £ CD ¥ «3 i I £ J g f . 
[0 0 8 4] *K!|*JS2 9lZtEI£<7)^0JlZfc^T, DO 

Eft. r#;b*>(iffi«££*8<t Lr^it^ 0 

[0 0 8 5] *JSiiS*Il2 8^b3 1 lZtZWL(D5£BM(D* 

aB*iRH=fttB$*i4»i«iiitti*i*-4cfcizfc* 0 s& 

il-^Op t, Lett. . vol. 22. p. 39 
6, (1 9 9 7) ft „ LA*LfcA*£Z:a>«£« 

[0 0 8 6] i-C i^^l/y^SSB5± 

£ S *5 IE ® 75 fS] | c is tb C «h -e« L I * Sfi 2g tf> ft ± A < D *i 
[0 0 8 7] Mf*6<j[Cf£, ®P^73fS]OlH3dbCDra^(D¥^ 

lessee l tzit tfmm w * tir sas * *i « c 1 1 <c 

tt¥*]Dl£. ftftttflMa>HWD2an /2Ja.hi:r4 
^tt, «*Blf=«*Lfc*a>5*lka*tuftCi:tt< 
Iffl*rtK*re»rft::fc£|qHWU lo, miEwii 



D i (DhbWi /Di$ioia±i:tS^t, Sod 1 £ 
W2^T<b-TftZ,hT% D0AO)S*&ftlW*BJ££jg»i 
irtt&LT'h;* < U 5£ ni::il/c¥iItt£|S]±$1*ft 

T*#ftt0-Cfeft o 
[0 0 8 8] £tzD 1 *><D20> 1 /2 £Lt 7? # I > <t , C<7> 

[0 0 8 9] £f-W UD1 (DttW1/D 1 tfi 1 0^-ffi 
.Tfcfti:, 5? QlCj|fc3FjHteaH-# r ,£< . mj7^0) 

1U±. »*L< I* 2 01U±T?EH^;Hft o 
[0 0 9 0] *fc^*S(D + afii»«»*Slt4Zfc|Z 

*y. ^^awi^i^a^^JB-eaaF+Lft^spTSttt^' 

*fto -nii^flTS^JSKSmJiro^fiJcBtic^^^affi 

»*i=* y»f>*iftt(Z)-c*«. 

[0 0 9 1 ] *gII§3RlI 3 2(D|feElc:*>L*T* ^(fl^Sfi 
li«^«li3lit»*H fc Mil L T«B#fiMBJl <t L fciETL* 

0 £ ffltx 4 c t \z& y % *(Bfft<Djf ffififcfc J: tf=&Jl£tg 
ia-r4»*4l4-ttlztt6tLTL^ft»»$/£< S?^ftC£ 
A<T?£ft 0 
[0 0 9 2] 5 — — 

SJII£IE?Liffi&Ji<b LTfflt^ftCtlcJ; y , Hetties 

S)mE(D}TOj|-j: y % tg*Wl^*^(7)**a^*fa]±s 
%^.4o 

[0 0 9 3] *SI»*II3 3<D#SBJJ|ZfclxT, ^CDgSP 

str 4*f»tt-«i=*n64xr i^ft*r*4*/£ < ^ln-s c t 

A<T?^fto 

[0 0 9 4] / \ '7 ^7 h — u> lite tor iijl^ 
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«)2Sttl::«ft4 *,(&«*: y 14. jEfl.«attl3«ixfc*r»A< 

IS*»l-3R^a)*«»*Sl^±*l*4fc # lt-C*ft<. Eft 
CO 0 9 5] *gaiS*3S3 40)36BBfwj3L^r. ^CD^Si 
l*C7 O0)»*IKAx6fiK4IETLSIIili)Bi:. SBftBt. 

[0 09 6] 5 >X^-77-b>(iiy)tl5^ 

EtffitoTB^ffitffflSStiTl^o ftbiiliEL 

mtitzttn*Mmvmi*6zt\z* y, s^t-ii^cd 

fc»fttft.. «tf>r«i*«E^<&B»A<*«ai*4. z 
<Dmmm.fr<»mmz& y % laxn^x^je^vsrai 

[0 09 7] HtM*7^5>X^-77-b>Olf 

o *as» a f <p »a * o r t swu * * . 

[0 0 9 8] *SII*II3 5 0)^B^|zfcl^T. ><7)gffl? 

&miz s a— TD.-Jzm^&z tizfoi) % ^ 



[0099] lE^LttiiJIBii^cD^ai^^-Tt-Oi-y ^o. 
-?T«fiS$*iTi*4&»4fc<* ^cD#^mi4mmi± 

TM 0 96JU±-efctltf J=L^A<. H£ L < I* 5 0 %JU±. . 
S*K»£L<I47 0%iU±T*feSo *#*!4;Wf)ME L 

:?£±I1»#*<D»JK* LT±E0>9l£T?$*-r4^*4 
£ffl^T. »ffiff$fiELfcIE?UijSBi: LTBH^Ctlc 

*y, HS»tsic«*i % Kfli«ii-c, ft»flir*, ssa^fc 
[0100] cct^-^>t/ :7tett»»^Mt 

[0101] *gl!S*Il3 6CD^B^|-fclx-C. ^CD^Sfl 
ttjERIftatt«*Bfc«BLT**«lllllBt Lfc«T-li 
£Jic:. rt-,ic>:r/^i-^£^£c<hi3fcy, ^ 

©ttOlMfcJ:tfftBS««t4ttStt-llftl:»6*i 

xi*&*m : £fc<m^z>zttfx£$>o 

[0 10 2] mTtm&mi* : Z:<D±$ltfti S ^ 

-zfvm&zhxi*&>&&\*ti:< . *o>-£m mzm.rn.ft 

X 1 0%iU±T&*ll4'£l^\ H£ L < 14 5 Oo/olUJ:, 
* %I-H*L< 14 7 0%J5JL±T*fc*o *#£>l4iWlilE L 

? £ ±@ff^ s t l r ±Eo>aft r- # w -r <& ^*4 
[0103] :zt^-t:>ty ^3.--?(4tt«;4-\b« 

itmmiz^mx&ztzths sB»*i=»«a?Hfc«»^6 

XTLMkttB«»Arft. ISflii: tl^^*4<bL, m^iliiH 

l^o *fclI^(Dm^tfiiS14^HSI^»#l3««&4LM4^ 
»$t±T;1ftBi: LTfcftl*. 

[0104] *mnnvM 3 7 <Dmn\zt$i*x. ^<d^ 

(4IEfl.«iiSB A<»¥iS»-T-« 1 0 0 0 0 W±0>#«|jK 'J 
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[0105] ttiz5£%m&m<nmmBm<M&<D&ote 
i^ttmao)»!B-e« * tt«*v»tt £ ft*< ^ . rb# 

[0 1 0 6] *SS!S*II3 9(0^B^[cfclxT, -£-£>g£ff 

[0 1 0 7] fSI-ngiT'^U^T'XvUzi^JftDIISff 
5 0nm)ai, 2 5 O nmlilT(DB#|Z x Igl^iSi: 
«IBttA<*&*l4. BSI5A<5 0 nmiUTTiiS^ftT 7 ^ 
^7Xy'J a >HS»4Zt A<T?*-T, 18^(0*1 

»!c<g < WM-r 4 - fc A<-C **\ XnXXtt* * » h Z 

ttfih%Ul\ 0 £f-JIgJ?**2 5 0 n mia±T?fi^fl^llXf- 
£&^^^<D<£T£«lT.£ft < ft& 0 

[0 10 9] *BB8S*I14 1 fcjctf 4 3(7)«^|ZfcL> 
*JWPBl + l=* : 7-rtlcaA**l4*-v 'JT&CO i /s oia 

tf*iis«fiR"r4»*»i4--»izai6*iTi^**r»s[£< 

#0)tSft£ff 3c<trt<fcii*5 0 C ZT-;±A*;h<&*-* 'J 

f*k &C0'J>ftlv;£CDfI£ffllx£ o 

[0110] EcDf^^m. /^u^ffi»ic 

IS6 40 xi4 8 0T?±T2^flj^i()C7)/\ 0 ^ h 'J 

^^/<*;u*as-r*itf. Wfa-f-f-AM /2 4 

0. 7 h 6 0 H zt, -0^*^11*6 9 

/ist^So ^<o-iHi«)««»iM*rc»i4saafcy(c 

;iA£;h£*-v l J7SLtttmLx. *{4ffi»afcyiz* 



[0 111] d*Ll*-»lCtf|*«8Jta)*fta»fl|**<« 

<. S»fitt®^f>«6*LTSJSttKlzR-5a)lzftB#p H T$. 

Hi-efcort-iHi(D36ft}BPBii=aA$*L**-v Mrs 
[0112] *#t>iico)»3ti«Mi:«3t*r«a)aij8a) 

\z s &mizi%i\tftmtfmh>*i&zt&fith Lr*^f 

[0 113] R{*^]fC(i. ? U-AU- h 6 0Hz. -tzl 
— ^-f — 1/2.4 0t¥^2 7 0 c d/m2£*#3 
irii, B8n*£6 o%£-f ftte* t°— ^fffjgT? 1 0 8 0 0 
0 c d/m2&£-efcy % 5»I££ 1 0 c d/Attnii 
tf— £«;75li1 08 00A/m2, Sg5fcB#Pn1£AMta £ 
-S0)**aSPa1lz5 x i 0l8fi/ m 2(D^r-v 'J 7A<;*£A 
S*iSj&gtffc* 0 t^«iatt*x htt*4£ A I 

q 3, KI$ 5 Onmtthll *X h#*ttl*«ta 1 

0.. 1%&±. 5 0%K!T<D K~f>y;»JglCfclx-C, 

H*icKi\ja**<»6tL*o fs^, -mzto^tLx^z 

«fc5l3***r*4*yx h*t*4£ LT*x h*f»i:: K-t° 

K— tf >^i8jgl£'J>ft < t & i 0^;u%iaT. 
OlZftl* *f«(D»^F«. tbS^ ifir cfe o r t Slfe * jb<, 

[0 1 1 4] ^min^M. 4 2 fccfcLM 4<7)^0^(ZfcL> 

4: ^6 ft y, ao^(D*»^5t«*4<7)^3»/)<-|alo^ 

7t^Pe1^(C^^|^|C;iA^n^^^ 'J7S^ 1 /5 Oia 

i£<n Sit str 5 z t tfth * s o 
[0115] ^lcMWWft§IJSS<9»NcSr5^rS^lci¥ai 

[0 116] (HififfH) SB^St5±lzlE?L;iAm^£ 
Jf^/SLfrSffit LT. TpBgtf) I TOl^^J7XlK (H 
^S^ttxt^ttM. ^XlOOxlOOmmxt = 
0. 7mm, y-hSMl 4Q/Q) 

Am«<toMft yiz«fe y*3tsaj5<i . 4x1. 4mm 
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■J>xu **iz$sssiii**i:: , »B»aiLr*±[=u 

Kam-f KCDO. 2 3 8%*»fc£ + #|z«J£Lfc 

£*4±S. P R 4 1 £) + T? % ttXSKS 2 0 s c c m. 
E^J 0. 2 T o r r % Mffl : ,&&t> 3 0 OW0*tt"(? 1 # 

fc. 

St* TC 1 5 0 0) "CftlJ, IQaKfflKlift 1 x 1 0-6 
T o r r l^TT'&y. ±X(DMM\*2~3 x 1 0 "6 T o 

SL PAK10-70A) £ttl*LTfrofcp 

[oi 1 8] oizLrm^mtpizsmLtz I TO 

I^^7XIS±|:, 2E?LIKXft£ IT, [4- (2. 
2 - x -;Ut£- JU) ?xXJU] (4-> h^v/7i 

{4- [ (4 h^v7i 
-/] ^x-;H 75>£. 0. 3nm/s(DlfilSt 

[0 1 1 9] ZZV [4 — (2. 2 -y^xrjbt'- 
M 7i-(H h^v7i-;i/) {4- [ (4 

h^v^x~;u) 7xzjU75/] 77x - ;U) T 7 5 

[0120] 3 00mlEOP77Xa|:N, N ' - v 
7iUb-p-7iZb>v7^>2 7 6 g s p-3 
-K7~7HI.50g, - hP^>iz>75ml, K2 
CO33 0g % M«7. 2g«[:l2 (trace) fA 

*u 4jat-r4*tB*Lft3E»<&aii*Tiz2 4B#pai?a-v>^ 

of:b*M$f h;Ux>(zr»tilo MUx>B£» h 
>B*fft. h;ux> : x ^y-;u (i : 3.) iSSST-WIS 

faSftLV 3 5. 3g(7)N. N ' -v7i~il/-N, 
N* -tfX (p h*v"7xx;U) - p - Lx> 
vT S >£*#fx 0 m p = 1 3 2 - 4°C>^In-C 2 0 0ml 

7^3|:n - y f j^;i/A7-'J K20. 4 

g. o-y^PPK>-tf>1 7ml ^;f t ^ic(3|:2 5 0 C 
(zrPOCI 3 2 0. 4 g (12ml) £lB#Pp1£gL 



n. n ' -ex (p-n*v7i-;b) - p -:7x - 

U>v7i>35g51)D^ t Sl^9 0-9 5°C|-T 2B^ 
MUM* £ I* It 5'. SJCa*»L, 1 0%-H2SO47 0 
m i *l^;i*n, h;ux>aai 0 h;UX>^;g[*7k. 5% 
-Na 2 C03, 7KlzTBfi*at;*. Na2S04i:t8;io 

&^t5o h;ux>B£&. x$ ju-eSJSIUbo 1 

6. 9 g a>«fe*SS % p - [ N — (p-> h^V^i- 
M — N — { p — N ' - T7 x _ ;u- N' - ( p 
v?xx;u) 7^7i-iH ] -75/^>X7^f 
t K^ff: 0 m p = 1 6 0 - 1 °C 0 

[0 1 2 1] »L^2 0 0m I vX 

1 -V^x~;i.^^;U7t^X7^^— h 9. 9 
g. ±KTM*fcp- [ N — (p-> h4v7x-il/) - 
N - I p - N* -7x-Jb-N' - (p-^ h^v7x 
=-M 75;7xijH ] -7 5M>X7il/ftKl 
6. 4 g JKSDM F 6 5 m I ICjg^U t-BuOK 
4. 4 g 52 1 ^ 3 3°CCT3 O^JgltjD^^o (7) 
*>2 0-2 5°CIZT3. 5*BI«H**ttlt«o 
3 0 0ml *[CAx$;g-tf3SA<b;±Jffl-rS 0 h^X>ft 

as, h;ux>B56Sfe h;ux>jSJj|-c7;u5^-*5 

A^PThSfrlV 0. 7gC0 [4- (2. 2-v?x 
x;ut*x;u) ?i -;u] (4-> h*v7i-iH [4 

- [ (4 h + v7i3) ^x_j|,7^] T7xX 
;H 7 S Is&mtzo m p = 2 7 1 - 2°C 0 

[0 12 2] m^fw^ti^TtHi: Lt MJX (8 

- + ^V7h) 7;U=:-OA <HC<b**3t**til> 
$0. 3 nm/s^Ifjlgtflll^S 0 nmlZft^L 
tz 0 

[0 12 3] a^iiAaSt LT. A I L i ^£ 

(Sj«jBib*»5C*asi, ai/l iiatt99/D 

MH^I nmlC^fiJcL. ffil^T, f(DA I L i ^ $ 

bl^iSLL i *<tU^< L^«ftl^f>. A 1 (D^^. m 

1. 5nm/s(D?S*iiST*ISi53Kj1 0 0 nmlC^jS 
[0 1 2 4] Z(Z)£ 5KLT^jaLfc«JgE L^^-li, 

r% =j-->^7 o 5 9 jj^xmcomztemfti (t*ji> 

Kp d p*X-/\°-/\*v^ y-;U9 5 3-7 

000) T?»y«itr-y->^utLfc. 

[0 12 5] C0)*5l:Lt»fe»KE L^^>^;u 

[0126] ajwcDBfflBii^osR***^^**^* 

Lt^bl 2B#rBl^l^^;^^S(7)ii^(D^KSlltit ; ^ 
IV %9t$h>£ (cd/A) % 5 0 0 c d/m2^^£/) 
K»«E*B«Lfc. *fctD»B»ia/»<5 0 0 c d/m2 

A<*Jt (2 5 0 c d/m2) (caLfcftra** o^i: LT 
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VMMLtz. 

[0 12 7] d c£imaKI*KS3gQ3Stt;B (7 K/<> 
^f-va > hQ-7-TR6 1 6 3) WE.W 

M-8) lc«):oT;j!!lSLfc„ WBEA^. (gMftifc 
SB) ^0)#e^lIf|- n o n Mli. 5 0«©Jt*Ha«l=J:y« 

[0128] /^ux|gi(i!iS^cosm3fiM°;uxsgi»[i]ss 

£ffll\ /\°;UXJl^li1 0OH z (10ms) , fi- 
T-f— 1/24 0 (/<;UXtg4 2 ju s) . /OUXjSJfJI* 



75Jfe;£<t Lt, 'U.X*3Sffi£«*fl>ffl|::|8SLTl¥ffl 

a«S LT, ¥K)ffiJS:6<2 7 0c d/m2i:4-§B#C75/\ 0 ;U 
XSEiSmff^l¥«L/= 0 *fctt«fl»iSA<2 7 0 c d/m 

K^^t>«fSA<#a (13 5c d/m2) (CJiU^Btral 

[0129] Uboiws? ($1) i-^-r 0 

[0 13 0] 
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[0 13 2] *#lz3||Sa>/<*;Hz*3it-&!Ei!)l^fflSr4 

[0133] (HtftffiJ 2 ) 1 <DoE?LtftiiiJf (DJ&fifc 

lcfci>T, [4- (2. 2 - v^x -;utf-;u) 
;H (4-y^v;n^) (4- [ (4-> h + v 

[4- (2, 2 ;utfx M ? x - ;u] 
[4- (v?x - ^ y ) ^ x " ;u] 37 x - ;uy = > 

[0 13 4] ^<7)*£m£ (S1 ) \Z7f;? 0 

[0135] (mmm 3 ) mt&m i (DjEnmskmoma. 

[.4- (2, 2 - v?x -;ue~;u) 7?x - 

;U] (4-y h^v7i-Jb) (4- [ (4-> h*V 

K % [4- (2. 2-v7iUk-jH ^x 
(4 - t -^7i {4- [ ( 4 -t-^^;u 
?x~;u) ;? x - ;U"7 ^ / ] ^ x ~ ;H 7 5>£flH*fc 

[0136] *ot£mz (ai ) i^-to 

[0137] oheih 4 ) mmm i ^iE^Liuiit^^jf^^ 

ICfc^T, [4- (2. 2 -y7i-jlt-^) ?xx 
;H (4-> h^r-v^x-;U) (4- [ (4-> h^v 
^x-;u) 7i-JI/7^] 7i-;H 7 ^ ^(DiXt) 1 ) 

1=* [4- (2. 2 -vZ7x -;utf~;u) :7xx;u] 

(2-> h^v7i-jl,) (4- [ (2-> h + v7i 
7i^7^/] T7x ~ ;u} >£ffli*fcJ*M 

i**js«i tmmzLxmmE l^t^^^jm 

[0 13 8] (81 ) |C^^" 0 

[0139] immm 5 > hm^i 1 <oiE?iti\&m<oi&f$. 

izfci^x. [4- (2. 2 - v^x 37 xX 
;H (4-> h+v7HjH (4- [ (4-> h + V 
?xx;u) T7 x ~ ;u~p = y ] ^ x ~ ;u) T 7 £ >(DiXt> 1 ) 
\Z S [4- (2. 2-v^x-;Utf-;u) 

(2, 3-v> h^rV7i-;i/) [4- [ (2. 3 - v 
> h + v7ir;i / ) ? x —JIT ^ y ] 7 n-jis] 7>> 

zm^tztmizmmm i tfmi^LTiWfiiE li t ^> 

[0 14 0] ^C0lf£j||£ (S 1 ) lc^-r o 

[0 14 1] (Xttfl6) *J6fflll'(7)iE?L«iiSI»a)Brt 
Kfcl^T. [4- (2. 2 - v7i -;Ut*-;u) ^x ~ 
;U] (4 -> hJrv7x [4- [ (4-/ 
?xx;u) 37x "^T 7 ^ / ] ^x-;H 7$y©ftt5y 

lr % (4- [4- (2. 2 - v?x -;ut*-;u) ^x - 



[0142] ::t (4 - [4 - (2. 2-y7i3 

t*~;i/) yjL~j\y] y jl - ;u} v3?x ~;U7 ^ >i^;^co 

[0143] 1 000m I raoP77X^Ct*7i-^ 
9 2. 4g x AcOH 4 2 0mlJAtl, 8 0°Cl:iT?g 
$l::Sytf*±^5*T?7K£AD*<& (S9 0m I) 0 * 
l^X c o n c -H2SO4 1 8 m I , I 26 1. 2 g , 
^SS24 g% CCI 4 48ml £*Q;U feMO&tfilH ?L 
S*-CJ»L<SfPr* (^3B$Fb1) d <7)*>;g;££6 0°C 
fIjg£-CTlffci£, 7K1 8 00ml *IZ3&x*;1l?ftA<t, 

KM 1 ® ( b p 5 : 1 6 0 - 1 8 0°C) L, 113. 2 g 
(Dp -3 - Kt*7iZj^ff :o 

[0 14 4] $ll^V3 0 0ml KOQ 77XU |Iy 7x 
-JUT 7 5 > 2 7 g s ±IE-C#tr p-3— Kt*37x-;U4 
5g N ~hD^>-tf>1 00m I, K2CO345 g, ^ 
8M 0. 8g N I 2 (trace) ^Atl, ±f$.t 

*B*LttA<&«itTiw2 4WPnia^>AMzaa'r4o o> 

(h a r z) $^^P*r^>^T?7K;5t (h a r z filUb) . 

hJi/x>t^x^ y — ;UT?H^q^L, 48. 3 &<r> 

v7il/l,t'7x^75>Si|fc 0 mp = 1 05-6 
°C 0 

[0145] ^L^2 0 0mlE9on77X3|: > N — 
0m I 2 5°C|:tPOC I 32 1 m I £ 1 

i-ib7S>4 2g^0^ 4 55IZ9 0- 9 5°ClZT 2 B# 

M*#*«|it4. J5P£:^;^aJL, io%-h 2 so 4 7o 

5%-Na2C03, 7Kl^Tlili^;it;*L, Na2S04lZT 

tSfo B 0 itL, 2fcilfe*SS£ Lt 2 4. 6 g (D4- (4 
-N. N-v7i-jl,75;7i-jl) ^>X7 7 ;UT r t 

KJUfco mp = 1 2 4. 5-5. 5°C 0 

[0 1 46] ^^T'2 0 0ml HOP77XHI:, vX 
7^;U-1. 1 - v7x~;i/>f;U7|;Xtv^-h2 1 . 4 
g v ±a£"C^#tx4- ( 4 — N , N-v7i-Jl/7S>/ 7 
x^;u) ^>X7i^ft F2 4. 5gJgj|DMF13 
0 m I iZfefr L . t-BuOK9. 4g?2 1-3 3°C 
I^T 1 Birel^LtAD^^o C)t>2 0-2 5°C(cr 4 B# 
Pp1«t***jilt4o C0^)7|C7K3 0 0ml H>|r*x*a-t?35C3&< 

b;i^D-r^ 0 h;ux>ftai. 7k;5fc. h;ux>s*^ % h 

;UX>;^j!j(cry;Ua^-^^A>> h^^T9o Stt$ 
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T&^hits L 15g<D{4-[4-(2, 2 - 

5>fl|f: 0 mp=1 42. 5-3. 5°C e 

C0 147] ca>*9i=Lr*i«Lfc*t»tfflL^T±E 

[0 14 8] -t^tt** (11 ) iz^-r e 

[0149] (3?s6^j 7 ) mm.m 1 (DjEftittg 

icfci^T. [4- (2. 2 - v^x -;ue- ;u) ^ x - 
;U] (4-> K^v^x [4- [ (4-> h*v 

?x 7i-^7 = y] ^ x - ;H 7S>con^ L J 
{4- [4- (2. 2 - v^x ~ ? x - 

;H ^x~;U} ex (2. 3-v> h + v7i-^) 7 

s >sfflL^fcja*n*jM6« i tmmizLxmmE lit 

[0 15 0] ^<D*£^£ (Si ) iC^fo 
[0 15 1] (1gjfi0i|8) Hffi^j 1 (DIERtii&KOBfS. 
iCfctNT, [4- (2. 2 - V^x - yue- ;U) 3?x- 

;u] h^v?x -;u) [4- [ (4-> h + v 

^x~;U) ? x - ;UT 5 y ] 7HJH ^ ><DiXt> l J 
\Z % (4- [4- (2, 2 - v^x -;utf ^ x " 
;U] 7i-JH v (2H-K>7 [ d ] 1( 3-v;j-* 

K<D«»:9rc»fliSfTOf=. 
[0 15 2] -5- 0)8 a$ (S 1 ) l^fo 

[0153] (^isfe^j 9 ) mmm 1 a>iE?LfijSiia>»A 
i^fct^r. [4^ (2, 2 -v7i-ji/t*- ;u) ^ x - 

JU] h^rV^x {4- [ (4-> h+V 

?x~;u) ^x-^T 7 ^/] 7 x ~ ;H 7 5><Dtt;by 
l-> (4- [4- (2. 2-v7i-il/t'-;i/) ? x- 
;U] ?x ~;U] t'X (4 - t -^>;U^x-;u) 7 = > 

[0 15 4] (S 1 ) ICsRf » 

[0155] (mmm i o) ^jsw i (DiE?Lf«iisi@a)^ 

^iCfclNT, [4- (2, 2 - >7x ~;utf ~ ;i0 T7x 
-^1 (4-y h^v^x~;u) [4- [ (4-^ 
v^x-;u) 7i-;u7^y] ? x - ;u} y = ^(DiXfr 
yiz, (4- [4- (2. 2-v^x-;utf-;u) -2 

->^;U^x-;u] -3 ->fj^i"JH t'X (3- 
[0 15 6] ZOmmZ (11 ) iZTftto 

[0157] (mi&m 1 1 ) SlJfctfi] 1 0>IE?LMtj£/i0)ff* 
/Sdfci^T, [4- (2. 2-v^x-;ue-;u) ?x 

(4-> h + v7l-W {4- [ (4-> K^r 
v^x 71-^75;] 7?x 7 5>fl)^ 



V\Z h N, N ' -t'X (4' -v7i-;b7^-4- 
t'^x " ijyi.) — N , N* -v7i-Jl,K>vy>^ 
0. 3nm/s, 4 — N , N->7i37$; - a- 
37x -;i,Xf;^>^0. 01nm/s. 4-N. N - 
t'X (4 ->fjl7Hjb) 7^ -a-7i-j^f 
;U"<>£0. 0 1 nm/s(Oit*T?*j»»Lfciantt* 

[0 15 8] ^C7)*SS£ ($1 ) ic^-r 0 

[oi59] (stefl 1 2 ) mt&m 1 a>iEfl.ijiiiiii<z)^ 

fiJclcfci>r, [4- (2. 2 - v;?x-;ue-;u) ?x 

~;U] (4-> h^v7x-^) (4- [ (4-> h^r 
V?x-;U) 7i-jb75/] 7i"iH 75>C0Wo 
UIC," N. N ' -ex (a--J-T7^U) — N . N' - V 
7i-M>vy>^0. 3 nm/s^ilgtlf 
If 8 0 n m0> IE*L»a!»£!#t::o 

[0 16 0] *fc«^aA««a)^fiticfctvT. 

£!) $0. 1 nm/s(Di|gt 1 n mCDBIISl^^^Lfr 

[0161] -tajtett-r^rsSJiEffli i iti§i«izLr»H 

[0162] f^fj (a i ) (C7F-r 0 

[0163] (xttfl i 3) nfifcw 1 r*, m*mm±\z 

JER&An&ZMf&Ltz&Wit LTfflOfrrfiiRO I TO 
W**7X8« (H^K^ttxt^ttS!. ^^XlOOx 
1 0 Ommx t = 0. 7 mm, >— htSfit^l 4Q/ 

**7XiftJfflL\ X/N^^^f"^ tj ! TOifML 
fc. I TOflgliBIIf 2 0 0 nmf:ML, v- h«fitl* 
$32 0Q/D(DlSSfc o 

[0 1 6 4] ±fBg^±|z N x t°>n— h;*T?mSE(D* 
«ta»*ttK»^3B«$»ffiL, K(SS5 0nmO)JgiS 

»*ft#i^-ct yn»L. wi = io/im, d 1 = 1 

[0 16 5] *fc]ETLIiiS)ia)»iai=*5L^r, [4- 
(2. 2 -v7i-JI/t-Jl/) 7i-;H (4-^h^- 
V^x-^U) (4- [ (4->h^>7iZjl) 7x- 

;u7^y] ^x-;u) 7£><7>{t;byi-. n, n' -e 

X (a-^7^;U) -N. N* -y7i"M>yy> 
SO. 3 nm/s0)ilJ6T*£?«U Il8Onm0IE?L 

[0 16 6] *0)fftl*f<rSI«E« 1 tB»l:Lt»B 
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fflB£frofc 0 
[0 16 7] *<D&3k£ ($1) |Z^-f 0 

[oi 68] (^jstftj i 4 ) i (MEnmiSkmote 

m\Z^X. [4- (2, 2-v7i^t-il) 7x 
-JU] (4-> h4v7i-JH (4- [ (4-> f.^ 

yiz, /v^ = >X^~77-L,>C60 (^<fX!>X 
5*5 h 'JH*2t*a. «JK4N) £0. 3nm/s. 
N. N ' -t*X (4' -v7i-Jl/7?;-4-t*7i 
-MJU) -N, N ' -v7l-i^>vv>S0. 3n 
m/s. 4-N. N-v7x-;i75y-ff-7i-;i, 

ttt-^TSgJSM i £E)»KLT»IBE LlSt-^v^us 
[0 1 69] («1) ICtfTo 

[0170] (Sffifti 5) Hifc^j 1 izfcMtaaifflSlfi 

100mmxt=0. 7mm, v-hSln^HQ/ 
1. 4x1. 4mmtS5«): ^l':?* h r J V^^-f- 

[0171] *fcaw*a±i=»rtLfciETLinaiia)« 

>C6 0 (^I>X7*7h'J«»a4tt, «J|4 
N) £0. 3nm/s, K'JX (8-4/ 'J/7 h) 7 
(HC^b^»5t#a») $0. 3nm/s<7) 

[0172] *i^**iiait«ftiia)tt^yi=. zetlm 

iSlttSSTtJf £LT4 > 4' -ex (2, 2-y7iz;i 
- i - t'-;u) - 1 . 1 • -t'7H ;u ( D P V B i 

WQ 9 6/2 2 2 7 3lZ|BK(0»ift*aicr*fiE) * 
O. 3 nm/sCD^^ii^r'flIJlif-^5 0 nmf:ML 
fc. 

[0 17 3] *KlE?iaA««iL-t\ St (Pt, X 

1 0 0 nmCMLfco 

[0174] ^<Dtei*^<<T§ij56#j 1 tBttizLrami 

ffiE S tr o o 
[0 17 5] («1 ) [CiM". 

[oi76] (njtffij 1 6 ) mmm ^ (DmRm^mom 

fi*l=fcl*T. [4- (2, 2-v7i-J^-iH 7x 
=JU] (4-> h^rv7x-;U) (4- [ (4-/ 
v?x-,iU) 7i"^7 = /] 7i"iH 7^>(DI* 
l J!". /\7^>X^-77-b>C60 
5#7h'J-»afitt, KII4N) $0. 3nm/s. 
N. N -t*X (4* ->7iZJb7Sy -4-t'7l 
-•j;U) — N , N - v?x " ;UK>^V>£ O. 3 n 



m/s x 4-N, N-v7x n;U7 S / - a - "7 x — ;U 

x ^^>5o. o i nm/sommx'&mmLxmm 
[0177] ^izm^m^^moixib y i^tibcd^ 

[0 17 8] *5teJf i* h'jx (8-^«j;7h) r;u 

(HtHMMfcsC^aH) $0. 3nm/s(0^ 
[0 17 9] *?iftj£j||* % /^^^x$-77-U 

>ceo h y~J*xe£a, 4 

N) SO. 3nm/s. h'JX (8-*yj/7h) 7 
<HCft9tt«fttt» SO. 3nm/sC7) 

[oi8o] *<Dm*-?^xmmm i <tisj«i::L-c*8iig 

ffl£frofc 0 

[0181] ^tf>*Sg£ (Si ) ir^-To 

[0182] (Slftffl 1 7 ) XKfl 1 O>jE?Lt*iJ||B(0» 
dcKfcl^T. [4- (2. 2 - v7xH;ue-;U) 7i 

(4-> h + v7H« (4- [ (4-> 
v7x-;U) 7i-Jb7 = ;] 7i-il) T 7 S >C0^^7 
y(c % ^3— *>^y ^zl — ^ (CNT, 7 — ^j&H;£C: 
^ l JpfiE) 2llgf5<h, *'Jt-;^;u\v"-;i, (pv 

K) 1119!^ f h7tKP77> (THF) 100 

#'J t*-;u*;u/\*y~;u*l3»giLfciE%«ii$)S*l!SJ5 

as 8 o n miz^iaLf-jami-r^r^isfiffj i ^fnjtiicL 

[0 18 3] (Si ) [Z^^" 0 

[0 1 8 4] (^fifctflj 1 8) Hffi^l 1 iCfclf-SifiBJIgifc 

±i^jEfl.aA«as»jatLfcs«a)ftt?y ise^ajs 

±l^m^;iAmaS^^LfcSffi'<*: LT, mSSCD I TO 
tt*#5X»« (HSKfflfcsC^aSL ^Xioox 

100mmxt=0. 7mm, V-htSKt?l1 4 5?/ 
□ ) SffllV ZE^UiAWatCDS^yicJ; y*7tffifg/,< 
1. 4X1. 4mmtft5«):9l;7t h U 7^77-f- 

i=*y/«*-><bLfc. 

[0 18 5] *fcaM««±lz»fiRLfciE?LttaiJia>« 

*>yi=. S^yiiSt lt, ^-*>^y^3.-^ (c 

NT. 7-^tef;il:d:U^) 2M^Sfl<t. ^°'Jt- 
;ua;u/\*y-;u (pvk) iliaii:, f h7th'P7 

5> (THF) 10 0lI«A>f,ft4aB$ffl^T, * 

-7t?>^-y ^j.-^/)<7Ky e-;u^;uy<y-;u*iz^gft 

[0186] »iz % a^Musitas^Beoft^yic, ie^l 

«Sltt*3tJit It 4, 4' -ex (2. 2 - v 7 x - 

;u- i - e~ ;u) -i. i* - t'^i-jb (dpvb 

i. WO 9 6/2 2 2 7 3fnIfi|£C0^!ii^;5lCT^/^) 
SO. 3 n m/ s (DmM&JgX'm&fo 5 O n m|Z^/5JcL 
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tz 0 

[0 18 7] MzJE1L£AW&k Lt, fi*(Pt, X 
1 0 0 n mfZ^fiELfco 

[0188] -to)ffti±-r^r*j6«i tmmzLxmm 

ELS^>^fML, *J6«ilcE«E<Dcfcaic» 
OSffofc. 
[0 18 9] *<BtS*£ ($1) Icjft*. 

[0190] (xttM i 9 ) ig^j 1 r\ mBm&±\z 
jEfi&xm&ZBf&Ltzm&t Lxmi^tz-ftmo) i to 

(Hil^Jt^iH, t>fXl 00x 
1 OOmmx t =0. 7mm. — h&fiifa 1 4Q/ 

fc. ITOBttK»2 0 0nm[:»rtU V- h«fitli 
ft) 2 0Q/D(0l^fc o 

[0191] ±|BS«±|c % iETL«iil«t Lt, [4- 

(2. 2-y7i-;i/t*-;i/) 7iljH 

v^x-;u) [4- [ (4-y h^v^x - ju) ^ x - 
;U7 3/] ?x-;u] 7 ^0to l J!:, x t° > a - h 
;it>fj^izj^°ijv7> (MW=3 00 00, 

[0 19 2] IE7LMtaSMISBSa>»3Ka. x 7 f >yjoi 
3gfl7gfe#C:«fc yfflfiL, W1 =1 O/im, D 1 = 1 8 0 

[0 19 3] *<Btel*r^T38ffiffl 1 fcH«l::LT»« 

[0194] -toeiRs (81 ) \z7r.-r 0 

[oi9 5] (mmmz o> sus^i 1 QflHEttMiatji <d 

JfeJffil::fcl>T, > ^;U^x -;u^fj (MW=3 0 

ooo, ^m^f&it^^nw 5h;n>;M^b 

(t>-^x>x : 7 7t-c^ h tea 4 n) 1 ms 

SBik. >^;U^xx;UtK'J (MW=3 0 0 0 0, 

#«£fiE*b¥l*3Et£a») UMi:^ o— 
'<>■*?> 1 0 0«««|ca*LfcJ6»A^«*L, RgJI 
8 0 nmfl)JEfl.l(|jSliS»iaLfcJani4*Jfi« 1 9<t|5) 

l=K«a>*5l=»«*ffofc. *<D«»$ (Si) 
To 

[0196] (stem 2 i ) gus^y i 9 a)iEfL«iii«a) 

ffc/SlCfclxT, >f>7l-;^ijv7> (MW=30 

ooo. mm-&mt¥&j££t±m th^n>**^6 

«*Lfcft^yiZ, ^a-? (CNT. 7 

-*tt«ai=«fc y*rt) iSM^ch, ^^;u^x-;u^° 

«Jv5> (MW=3 00 00. *(Rft/g{t¥4*3C*tt 



S) 1IMtS % f h5tKP75>'(THF) 10 
0fiaSBlC;g^Lfcm'4^b^ftL, flIJ?8 0 nm(7)IE 

I^If<I^fTof- 0 ^<7)*£3I£ (81) (C^fo 
[0 19 7] (£jfeffl2 2) ftlfefl 1 5<Dm^f|j&Jltf> 

^-^>c 6 o w-fx>7 7*7h'j-tita4a, «e 

S4N) fc % h'JX (8-^yj;7h) 7;U5 
<HC<b¥l*3t*aS!) tSR»ft80nml:)g«Lfc 

il*4<t-r^iS^co^^XTC VD^lCcky/^fli) SfliJf: 

nmlC^/itLfcJaniiSllSfiffll 1 5 tm&\Z LT 
KfMBStTofc. ^C7)*£!fl£ (81) iz^to 

[oi9 8] (mm.m2 3) 1 scom+ffi&mv) 
r*mzt$i\x. m^m&mtLr. /<?$s>x*-? 
^-u>c 6 0 x>*^7t-;^ k y-ttxC^n, 
84N) KMX (8-^y'jy^h) 7/^"OA 

(HtHb^tta^aS!) i$R»ift8 0nm|:»tfLfc 

^^^■r^il^CO^^X^CVD^ICcfcyfiJcfll) ^fllH 
8100 nml:ifiELf; 0 ' 

[0199] 'Xizmnffi&&§zftmmm\zti^T . 

4. 4' -ex (2. 2 - v?x-;u- 1 - tf-;u) - 

1 . 1' -t'7i-Jl, (DPVB i , WO 9 6/222 
7 3 \Ztm(DM&?5&\ZT'£f$.) SO. 3 n m/ s (DS 

-ex (qt-±^t;u) - N. N* ~v^x-;uK>vx 
V> (MX1b¥f*5£dttH) *0. 3nm/s, Cou 
ma r i n 5 4 0 (C 5 4 0, 7 A ? v— ^7 
ttSS) SO. 0 0 3 nm/ s<n&&V&mML. figUfa 
5 0 nmO>jEfl.lilliStt*5t:Jl*»J5ELfc„ ^ftJUttl;*^ 
ife^J 1 5 irlHj^f- LtlllllE Li^>^;U^ML, 

*J6«ilcE«0)cfc3lzW«iSSofc D (8 
1 ) 

[0 2 0 0] (ftjfcft 2 4 ) Hffitf] 1 (DIERffi&mOB 
f$.\Z&l\Z. [4- (2. 2-v7i-^t-Jl/) ?x 
-;U] (4-> h^V^x -;U) [4- [ (4-> 
V^x-;U) 7iZj|,7 = y] 37x ~;U) 7 5 IsCDiXfr 
VlZ s N. N ' - ex (4' -v7i-^75;-4- 
L"7x — «J;U) — N , N ' - x -;^>yy>J 
0. 3nm/s, 4 — N , N-y7ilJl7$; - a - 
3?x— ;bXf;i,^>JO. 0 1 n m/ s C^ilST'^^S 
L, mm$S 0 nmOiE?L«l2lli£f#fco 

[0 2 0 1 ] ^fcm^fliiMtl^Tfel^ LT KMX (8- 

^^'J/^h) 7;uh^i^a (HCft**a*a«l) S 

0. 3 nm/s<7)^9ii|g-CIII)5ja5 0 nmCMt^ 
«tD y MJX (8- + ;'J/7h) 7i^zOA 
(nC<b**5C*ttW £0. 3nm/-s, 2, 3, 
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7. 8. 12. 13. 17. 18-t^nfil/-2 1 
H-23H-ft^O?7fn (2) (PtOE 

p. #/u:7-f 'J>?pjr>7W*ai!) So. 003 
^>:/;u£tt^u Steffi 1 iztmcD&oiztmZ'n 

o/: 0 ^CD*SSS (81) KSTo 

[0202] (mmm2 5) ^mm^cDjERmmmom 

f&izti^x. [4- (2. 2- v^x-;uhf-;u) ?x 

-;U] (4-^ V"7 x - ;U) {4- [ (4-> K4- 
*>?x=JU) ^ x - a y ] ^x 7 ^ XEttfr 
*>)\Z > N . N' -tfX (4' -v7i-ib7^y - 4- 
tf^x^'J;U) — N . N ' -y7iZJl,K>yy>^ 
0. 3nm/s % 4 - N , N - y ^ x — JL/7 5 / — a - 
77x - JbXf Ji/K>$o. Olnm/s. 2. 3. 7. 

8. 12. 13. 17. 18-t^Ifib-21H- 
2 3 H-7tf)\,?4 ^?3T1-<L (2) (PtOEP. tK 

U>^Q«r^^*k3t*ttB) JP. 00 3 nm(D 

;US.fE/«U Steffi 1 l^tetJcCDcfc dlcffffliSfrofc. -5- 

CD*£JHS (81 ) l^fo 

[0203] (itfim 1 ) mmm i oiEim&mmm 

Kfcl^T, [4- (2. 2 -v7i -;utf-;u) ?x - 

iU] (4-> h^V^x - JU) [4- [ (4-^ h+v 
^x">lU) 7i-^7 = y] ^x-;U} 7 5 y 
(3, N. N ' -t'X (ar-^-^^;U) — N . N* 
i-;^>yy> (HX<b¥4*5tftttll) ^0. 3nm 

1 tH«lcLT»BlE LjR^-y->^;uSff«L. Hifcffi 
i l=:Etta>cfc5l^»«*fTofc 8 ^Oi&^S (8i) Ic 

[0204] {mm 2 ) jt«»ij i (ommmm^ii xm 
mmmiz^x. ailim (S^s^^xC^a 

SL Al/Li SShb9 9/1 ) A^iBST'L i CD^ 
S. faO. 1 n m/ s0^»jgffiT*JSJl3Kj 1 nmCM 

1 KE«<Dtfc5i::!¥ffl£fTo*:o ^cDfrS^S (8 1) 

[0205] (hbi^^j 3 ) mmm i 5 a)txiiii(o^ 
-u>c6o (^i>^7*7 h 'j-*5EC#a % tea 

4N) KMX (8-*y »j y ^ h) T^US-^A 

ttfcyic. mjx (8-^; 'j/7h) 

(HtHb^ftxt^ttS!) 0>^Sj)gJ5ft)8 0 nmlCML 

fcismi4!8J6« 1 5 tmrnzLxmrne Lm*-*>yj\, 

fcSJUS (8 1) ic^fo 



[0 2 0 6] (tb$£ffi 4 ) Hjfctfl) 1 5 0)n=Fim&B<Dm 

-U>C6 0 (+Mx>X^7t?^ h 'J-ttxC^tt, MAC 
4N) <h s h'JX (8-^yyy^h) 7J^-^A 

(BC1bW*3t#ttH) ^»I»8 0nml:BAL 
fc. 

[02 07]*:, IE?lffi&tl&? 1 cJii:LT4, 4' - 
t'X (2. 2-v^xn;U-i -t'-;U) -1. 1' - 
e?x (DPVBi, WO 9 6/2 2 2 7 3 \Z%lWi 

(D$im75&\ZX'gf$.) OttfeyiC. N . NT -t'X (Of 
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